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REMARKS 

This document is filed in reply to the Office Action dated December 3, 2003 ("Office 
Action"). Applicants have amended claims 1 and 23 to specify that the recited discrimination 
primer or first primer is unlabeled. Support for the amendments can be found at page 8, lines 5- 
1 1 of the Specification, i.e., Example. 1 Applicants have also amended claims 5 and 9 to promote 
clarity. Support for the amendments can be found at, e.g., page 5, line 24. No new matter is 
introduced. 

Claims 1-36 are pending. Claims 10-22 have been withdrawn from further consideration 
for being drawn to a non-elected invention. Claims 1-9 and 23-36 are now under examination. 
Reconsideration of this application is requested in view of the following remarks: 

Rejection under 35 U.S.C. § 112, second paragraph 

The Examiner rejected claims 5 and 9, which recite the term "binding member," for 
indefiniteness. According to the Examiner, "it is unclear whether the binding member is the first 
or the second binding member . . ." see the Office Action, page 2, lines 17-19. Applicants have 
amended these two claims to specify that the term at issue should read "the first binding 
member." It is submitted that the ground for this rejection has been overcome. 

Rejection under 35 U.S.C. § 103(a) 

The Examiner rejected all claims being examined for obviousness on two grounds. 
Applicants will address each below: 

I 

The Examiner rejected claims 1-4, 6-8, 23-26, 30, and 32-36 as being obvious over U.S. 
Patent No. 6,156,503 to Drazen et al. ("Drazen") in view of Ugozzoli et al. (GATA, 1992, Vol. 
9(4), pg. 107-112, "Ugozzoli"). See the Office Action, page 3, lines 16-18. Applicants 
respectfully traverse and discuss independent claims 1 and 23 first. 



1 Two discrimination primers, Rl l-l-3misl8 (SEQ ID NO:2) and RM1 l-l-3misl8 (SEQ ID NO:3) were not 
labeled directly or indirectly. 
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Claim 1 covers a discrimination primer for PCR amplification that includes, among 
others, a mismatch at the penultimate position from its 3' end and a first binding member, which 
binds to a second binding member. Ugozzoli teaches a primer for primer extension having a 5' 
X portion that is complementary to an immobilized, pre-selected nucleic acid sequence. 
According to the Examiner, the 5' X portion and the pre-selected nucleic acid sequence are 
equivalent to the first and second binding members, respectively. The Examiner contended that, 
in view of Drazen's teaching of an amplification primer that has a penultimate mismatch, a 
combination of the two references would suggest the claimed discrimination primer. 

Applicants would like to point out that it is well known in the art that primer extension 
and PCR amplification, though both requiring primer-initiated nucleic acid synthesis, are 
different. Indeed, Ugozzoli' s teaching, limited to primer extension, is not necessarily applicable 
to PCR amplification, as required by claim 1 . 

In PCR amplification, two sequence-specific amplification primers anneal to the two ends 
of a target template and generate, in an exponential manner, double-stranded products that the 
primers can anneal to during following cycles. Given this exponential manner, PCR 
amplification is very sensitive. Indeed, multiple cycles (e.g., 30-40 cycles) of PCR amplification 
can generate detectable products from a very small amount of target template. Since high 
sensitivity may lead to amplification of unspecific templates, the two amplification primers must 
be carefully designed to reduce the chance of their annealing to unspecific templates. For 
example, one must consider the primers' GC contents, melting temperatures, secondary 
structures, lengths, and portions that are not complementary to the target (e.g., the above- 
mentioned first binding member). During each PCR cycle, two properly designed amplification 
primers anneal to the products generated from the previous cycles, providing dual target 
selections to ensure that only the target sequence is amplified. Because of the dual target 
selections, no or little unspecific products are generated if both primers are properly designed. 

In contrast, in primer extension, only one extension primer anneals to a target template. 
As primer extension generates single-stranded extension products in a linear manner, it is less 
sensitive and requires more initial target templates than PCR amplification. As such, the 
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specificity requirement for an extension primer is less strict than for a PCR amplification primer. 
Thus, a functional extension primer may not work as a PCR amplification primer to generate 
specific amplification products. In other words, one cannot generate, with a reasonable 
expectation of success, specific amplification products using an extension primer that has a 
portion not complementary to a target template 

In fact, as shown in a Declaration by Dr. Shin-Hwan Wang (attached hereto as "Exhibit 
A"), a primer having the above-mentioned Ugozzoli 5' X portion did not work as a PCR 
amplification primer to generate specific amplification products. More specifically, the 
Declaration describes two PCR amplification assays using two reverse primers, respectively, 
according to the procedures described in Example 1 of the Specification. One reverse primer, 
Rll-l-3misl8, is the same as SEQ ID NO: 2 described in Example 1. The other, X-3misl8, has 
(i) the 5' X portion of the Ugozzoli extension primer and (ii) the 3' non-binding member portion 
SEQ ID NO: 2. The results show that only Rl l-l-3misl8, but not X-3misl8, generates specific 
amplification products. 

In view of the above remarks and Dr. Wang's declaration, Applicants submit that the 
expectation of success is not high for amplifying specific products using an extension primer that 
has a portion not complementary to a target template. Indeed, if one skilled in the art, who, in 
view of Ugozzoli and Drazen relied on by the Examiner, set out to amplify products using a 
primer that had a portion not complementary to a target template, he or she would not have 
succeeded. In other words, contrary to the Examiner's assertion, claim 1 is not rendered obvious 
by Drazen and Ugozzoli. 

Claim 23 covers a kit that contains the discrimination primer of claim 1. For the same 
reasons set forth above, it is non-obvious. So are claims 2-4, 6-8, 24-26, 30, and 32-36, all of 
which depend from claims 1 and 23. 



The Examiner rejected claims 5, 9, 27-29, and 31 as being obvious over Drazen in view 
of Ugozzoli and U.S. Patent No. 6,383,742 to Drmanac et al. ("Drmanac"). See the Office 
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Action, page 5, lines 8-11. As the rejected claims depend from claims 1 and 23, Applicants will 
address these two claims first. 

As mentioned in Part I above, claim 1 covers an unlabelled discrimination primer for 
PCR amplification that includes, among others, a first binding member. Claim 23 covers a kit 
that contains the unlabelled discrimination primer of claim 1. It is the Examiner's position that 

. . [although] Drazen et al. and Ugozzoli et al do not disclose the binding 
member which is peptide and the primer [which] is labeled. Drmanac et al. 
disclose a method of detecting a target nucleic acid species involving using [a] 
labeled probe. . . The label can be ligands which can serve as specific binding 
members to . . . [peptides, such as] antibodies and enzymes (see the Office Action, 
page5, lines 15-19)." 

It appears to be the Examiner belief that the discrimination primer recited in claim 1 and 
the first primer recited in claim 23 are labeled. As such, she has concluded that a combination of 
Drazen, Ugozzoli, and Drmanac would suggest a labeled primer, thereby rendering the rejected 
claims obvious. 

Applicants agree that the three cited references would suggest a labeled primer. 
However, the discrimination primer recited in claim 1 and the first primer recited in claim 23 are 
unlabeled . To the extent that Drmanac teaches "using [a] labeled probe," it teaches away from 
the discrimination primer recited in claim 1 and the first primer recited in claim 23, both of 
which are unlabeled . Thus, it teaches away claims 1 and 23. As discussed in Part I above, 
Drazen and Ugozzoli do not render claims 1 and 23 obvious. For even stronger reasons, any 
combination of all three references does not render claims 1 and 23 obvious. Neither does it 
render obvious claims 5, 9, 27-29, and 31, which depend from claim 1 or 23. 



Applicants submit that grounds for the rejections asserted by the Examiner have been 
overcome, and that claims, as pending, define subject matter that is definite and non-obvious. 
On this basis, it is submitted that allowance of this application is proper, and early favorable 
action is solicited. 



CONCLUSION 
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Enclosed is a $475 check for the Petition for three month Extension of Time fee. Please 
apply any other charges to deposit account 06-1050, referencing the attorney docket 12674- 
003001. 

Respectfully submitted, 



Y^/Rocky Tsatf 
Attorney for Applicant 
Reg. No. 34,053 

Fish & Richardson P.C. 
225 Franklin Street, 
Boston, MA 021 10-2804 
Telephone: (617)542-5070 
Facsimile: (617) 542-8906 
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